Abstract. The first of at least nine bow shock crossings observed on the inbound pass of Voyager 2 occurred at 98.8 Jupiter radii (RJ) with final entry into the magnetosphere at 62 RJ. On The instrument is identical to that flown on Voyager 1 (1) and has been described in detail in (2). We discuss here (i) the crossings of the bow shock and magnetopause observed on the inbound and outbound passes, (ii) the radial variation of plasma properties in the magnetosphere, (iii) variations in plasma properties near Ganymede, (iv) corotation and composition of the plasma in the dayside magnetosphere, and (v) plasma sheet crossings observed on the inbound and outbound passes.
tendency to move in the direction ofcorotation, as was observed on the inbound pass of Voyager 1. Positive ion densities and electron intensities observed by Voyager 2 are comparable within a factor of 2 to those seen by Voyager I at the same radial distance from Jupiter; the composition of the magnetospheric plasma is again dominated by heavy ions with a ratio of mass density relative to hydrogen ofabout 100/1. A series ofdropouts ofplasma intensity near Ganymede may be related to a complex interaction between Ganymede and the magnetospheric plasma. From the planetary spin modulation of the intensity of plasma electrons it is inferred that the plasma sheet is centered at the dipole magnetic equator out to a distance of40 to 50 RJ and deviates from it toward the rotational equator at larger distances. The longitudinal excursion of the plasma sheet lags behind the rotating dipole by a phase angle that increases with increasing radial distance. This is a preliminary report of results obtained by the Voyager plasma experiment during the encounter of Voyager 2 with Jupiter from about 100 RJ before periapsis to about 300 RJ after periapsis.
The instrument is identical to that flown on Voyager 1 (1) and has been described in detail in (2) . We discuss here (i) the crossings of the bow shock and magnetopause observed on the inbound and outbound passes, (ii) the radial variation of plasma properties in the magnetosphere, (iii) variations in plasma properties near Ganymede, (iv) corotation and composition of the plasma in the dayside magnetosphere, and (v) plasma sheet crossings observed on the inbound and outbound passes.
It is interesting to compare the Voyager 2 results with those of Voyager 1, and in this regard some differences between the trajectories of the two spacecraft should be borne in mind as well as some limitations of the preliminary analysis used for both data sets. Figure I shows the trajectories of the two spacecraft projected onto the equatorial plane of Jupiter. The ber density, n, depends on the composition of the ions. We have computed n assuming that the positive ions are protons, but most of the low-energy ions have A/Z* > 8 (3) (A is atomic mass number and Z* is effective charge number); hence the actual density has been underestimated by about a factor of 3. The positive ion number densities and electron intensities computed in this way for Voyager 1 and 2 are believed to be directly comparable, and relative values at the same radial distance are probably accurate to better than a factor of 2. Table 1 includes all boundary crossings separated by an interval greater than 96 seconds that occurred on the inbound pass, and is complete for the outbound pass to 1703 UT on day 215. Many of the observed bow shock crossings, as well as all the bow shock crossings observed by Voyager 1, were of the laminar type. However, the first bow shock crossing observed by Voyager 2 was of the pulsation type (4); as expected for a pulsation shock, wave disturbances were observed upstream of the shock. These upstream waves had periods of the order of 5 minutes and were evident in the plasma density and other parameters.
The number of boundary crossings was large, and it was not possible to show individual events along the trajectory plot of Fig. 1 . Thus the locations of the first and last bow shock crossings observed along the inbound trajectory of Voyager 2 are shown on the appropriate trace in Fig. 1 agreement with the prediction of 290' + 650 by Dessler and Vasyliunas (5) . Because this prediction was not verified by Voyager 1-in fact, all the Voyager I magnetopause crossings lay outside the predicted range (1)-it is not clear whether this is more than a statistical fluke.
The dynamic pressure of the incident solar wind during the Voyager 2 encounter has been predicted by using data from Voyager 1. We have not yet attempted to predict boundary crossings with these data, but because it is of general interest the pressure profile is reproduced in Fig.  2 . A typical delay time from Voyager 2 to Voyager 1 is about 42 hours.
The variation of positive ion "number density" as a function of radial distance for the inbound pass of Voyager I was shown in figure 3 of (1); the result for Voyager 2 computed in the same way is, within a factor of 2, indistinguishable from the curve for Voyager 1. Minor differences are caused by the current sheet crossings occurring at different radial distances on the two trajectories. Inside 35 RJ on the inbound pass of Voyager 2 our lower limit for the number density of protons and heavy ions was comparable to electron densities reported by Gurnett et al. (6) on the basis of results from the plasma wave experiment. A similar result was obtained on Voyager 1.
Both sets of positive ion data were obtained mainly from the D sensor, which was mounted on the spacecraft so that a corotating supersonic plasma would flow directly into the sensor; that is, the plasma velocity vector would be nearly parallel to the axis of symmetry of the detector. During most of the inbound magnetospheric passes of Voyager 1 and 2, signals were observed in the D sensor and not in the A, B, and C sensors of the main cluster, indicating a general tendency of the low-energy magnetospheric plasma in the sunward hemisphere to move in the direction of corotation. These observations do not show that there is no other component of velocity-inward, outward, or along the field-but they do show that there exists a component in the direction of corotation, shown by further analysis (1, 7) to be comparable to or smaller than that expected on the basis of rigid corotation of field and plasma. (7) and furthermore confirm the 100/1 mass density ratio of heavy ions to hydrogen obtained from the spectrum of Fig. 5 .
Superimposed on the overall radial profile of the plasma electron and ion intensities is a modulation by the rotation SCIENCE, VOL. 206 Modulation of the plasma electron intensity with peaks occurring twice per planetary rotation was observed during the inbound passes of both Voyager I and 2, out to approximately 80 RJ during the outbound pass of Voyager 1 (1) and out to some 80 to 100 RJ during the outbound pass of Voyager 2. Here we present an analysis of the combined data set from all four Voyager passes. Crossings of the center of the plasma sheet were identified by peaks in the 140-to 6000-eV electron intensity, to an estimated accuracy of +1/2 hour in time or approximately +200 in longitude. For each (nonoverlapping) pair of crossings, the average and the difference of the two longitudes were computed. It is readily shown that the average of the two roots of Eq. 1 is equal to 8, while their difference AO is independent of 8 and is related to the maximum latitude X, of the current sheet or plasma sheet center by to distances 80 to 100 RJ, the difference between the model and any one observation never exceeding the observational uncertainty. (The curve K is simply a representation of the Kivelson et al. formula and is not a fit to the present data set.) For the two inbound passes, five of the six points are in good agreement with either the K or the R models; the difference between the two models is slight over the limited range of radial distances covered by the inbound passes. Figure 6B shows the maximum lati- (12, 13) that coincides with the magnetic equator out to a fixed distance R and then becomes parallel to the rotational equator. The maximum latitudes predicted by this model for the hinge distances R = 40, 60, and 80 RJ are shown by dotted lines in Fig. 6B . The model with R = 40 RJ provides a fairly reasonable (although far from perfect) fit to the data set as a whole.
Possible reasons for the deviation of the plasma sheet or current sheet out of the magnetic dipole equator have been mentioned (1) . Another possibility that has been suggested is a solar wind interaction leading to the formation of a magnetotail similar to that of the earth's magnetosphere, so that the plasma sheet at large distances should be aligned with 0 cos (A4O/2) = cot X, tan X Figure 6A shows the average longitude of each pair as a function of radial distance, compared with the prediction based on a rigid current sheet model ( 
